ABSTRACT: This study uses linear regression analysis technique to forecast the energy load demand in Ogun State and the population for a 10-year period. Energy Demand data for the state for the years 2016 and 2017 was obtained from Ibadan Electricity Distribution Company (IBEDC) and the population data collected from the National Population Commission. The result shows a population growth rate of 3.35% per year. The Energy Consumption Demand should not rise above 1,365,024.72MWh for a population of 7,791,237 by the year 2028, showing an increase of 53% from 892,170.95MWh. The result of this work is very useful to energy distribution company (IBEDC) for their operational and planning activities for continued satisfactory service delivery. The recognition of future energy consumption patterns is an important part of the planning, operation and exploration of Electrical Power System. Nigeria is a nation that is growing fast in terms of population and economic activities which calls for an increase in energy consumption (Ade-Ikuesan, et al., 2018a). It is therefore very vital to understand how expected scenarios in terms of population or economic growth can be translated into corresponding future energy usage patterns (Ade-Ikuesan, et al., 2018b). Load forecasting is a method used to estimate the load for a future time point from the available past data (Alfares and Nazeeruddin, 2002) . A forecast is a prediction of the future values of data with the aid of previous or past data (Luis, et al., 2016). However, most extrapolative model forecasts assume that the past is a proxy for the future. Electric load and demand forecasting involve the projection of peak demand levels and overall energy consumption patterns to support an electric utility's future system and business operations. Load forecasting plays an important role in power system planning operation, control as well as energy management. Load forecasts can be divided into three categories short-time forecasts which are usually from one hour to one week, medium-term forecasts which are usually from a week to a year and long-term forecasts which are longer than a year (Hahn, et al., 2009 ). Due to a geometric increase in the global demand for energy long term load forecasting became more important which ranges between five to several years. In Nigeria and Ogun State specifically, energy supply is prone to a lot of challenges like a fault on distribution, vandalism and the main aim of this project is to forecast reliable data on Energy Consumption Demand information and the population of Ogun State for the next 10 years. Different models for forecasting include (i) Probabilistic, (ii) Exponential smoothing (iii) Regression, (iv) Time series and (v) Composite model forecasts, often involving expert forecasts (Lacir and Marcelo, 2008) . This study employs a regression model to forecast for long term energy demand in Ogun State, Nigeria. Regression analysis is a statistical technique to analyse quantitative data to estimate model parameters and make forecasts. While energy demand is increasing arithmetically (8000MW per annum), in Nigeria, energy supply is on the other hand decreasing.
The recognition of future energy consumption patterns is an important part of the planning, operation and exploration of Electrical Power System. Nigeria is a nation that is growing fast in terms of population and economic activities which calls for an increase in energy consumption (Ade-Ikuesan, et al., 2018a) . It is therefore very vital to understand how expected scenarios in terms of population or economic growth can be translated into corresponding future energy usage patterns (Ade-Ikuesan, et al., 2018b) . Load forecasting is a method used to estimate the load for a future time point from the available past data (Alfares and Nazeeruddin, 2002) . A forecast is a prediction of the future values of data with the aid of previous or past data (Luis, et al., 2016) . However, most extrapolative model forecasts assume that the past is a proxy for the future. Electric load and demand forecasting involve the projection of peak demand levels and overall energy consumption patterns to support an electric utility's future system and business operations. Load forecasting plays an important role in power system planning operation, control as well as energy management. Load forecasts can be divided into three categories short-time forecasts which are usually from one hour to one week, medium-term forecasts which are usually from a week to a year and long-term forecasts which are longer than a year (Hahn, et al., 2009 ). Due to a geometric increase in the global demand for energy long term load forecasting became more important which ranges between five to several years. In Nigeria and Ogun State specifically, energy supply is prone to a lot of challenges like a fault on distribution, vandalism and the main aim of this project is to forecast reliable data on Energy Consumption Demand information and the population of Ogun State for the next 10 years. Different models for forecasting include (i) Probabilistic, (ii) Exponential smoothing (iii) Regression, (iv) Time series and (v) Composite model forecasts, often involving expert forecasts (Lacir and Marcelo, 2008) . This study employs a regression model to forecast for long term energy demand in Ogun State, Nigeria. Regression analysis is a statistical technique to analyse quantitative data to estimate model parameters and make forecasts. While energy demand is increasing arithmetically (8000MW per annum), in Nigeria, energy supply is on the other hand decreasing.
In (Idoniboyeobu, et al., 2018) , an analysis of long term electric power load forecasting for a period of twenty years (20 years) in Nigeria power system using modified form of exponential regression model which shows a deviation between predicted energy demand(MW) and available power (or capacity allocated) with percentage error of 1.37% compared to existing model with 1.67%. In (Idoniboyeobu and Ekanem, 2014) using Akwa Ibom State, Nigeria as a case study assessed the electricity load consumption and result obtained using the least square method and regression exponential analysis method has shown that by 2020, the electricity load requirement shall increase to 247.84MW from 130MW IN 2011. (Alfares and Nazeeruddin, 2002) asserts that load forecasting is an integral process in the planning of operation of electric utilities and holds a great saving potential for electric utility corporations. Load forecasting task is difficult due to the complex nature of loads which may vary depending on the seasons and the total consumption for two similar seasons. Difficulties getting accurate data on consumer behaviour due to changes in factors such as pricing and the corresponding demand based on such price change (Chae, et al., 2016) . There are many techniques for load forecasting. listed the methods normally used for load forecasting as; (i) Extrapolation technique based on curve fitting to previous load data available, the load can be forecasted at any future point by calculating the trend curve function at that point with its main drawback been lack of flexibility as future load prediction depends entirely upon the past trend which may give erroneous results. (ii) Scheer's method approach to the problem of load forecasting was through the per-capital consumption of energy. The per-capita consumption of energy in all developing countries follows a unique pattern. (iii) End-use method directly estimates energy consumption by using extensive information on end use and end users, such as appliances, the customer use, their ages, sizes of houses. Statistical information about customers along with dynamic of changes is the basis for the forecast (Hong, et al., 2014) . The objective of this study is to perform a linear regression analysis to forecast the energy load demand in Ogun State and the population for a 10-year period.
MATERIALS AND METHODS
Regression Analysis: In statistical modelling, regression analysis is a set of statistical processes for estimating the relationships among variables, when the focus is on the relationship between a dependent variable and one or more independent variable(s) or predictors and is widely used for forecasting where its use has substantial overlap with the field of machine learning. Many techniques for carrying out regression have been developed (Mohamed and Bodger, 2005) . Familiar methods such as linear regression and ordinary least squares regression are parametric, in that regression function is defined in terms of a finite number of unknown parameters that are estimated from the data (Bianco, et al., 2009) . Nonparametric regression refers to techniques that allow the regression function to lie in a specified set of functions, which may be infinite-dimensional.
Regression equation
Mean of the data, = ∑
Where the independent and dependent variables respectively are, is the intercept point of the regression line which is in the y-axis, is the slope of the regression line also known as regression coefficient, is the number of values or elements, is the first score, is the second score. Methods: Using population as the independent variable, the need for population projection arises. The population data was modelled with Malthusian population growth equation which is given as; =
Where = the number of people at a future date, = the present or initial population, = natural logarithm base of 2.17828, = population growth rate
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The population growth rate using 2016 population as x1 and 2017 population as x2, the growth rate gives Using equations 1 -5 with energy demand been the dependent variable" ", population representing the independent variable" ". = 5,217,455 (Population for 2016) and = 913,958.3289ℎ (energy demand/ consumption for 2016), n = 10 (since we are forecasting for 10 years). 
Linear Regression Long-Term Energy Demand Forecast….. The energy demand for year 2018 is = −1.40 + 0.1752 5,573,369 = 976.452.8589ℎ. The process is repeated to calculate the energy demand for 10 years as shown in Table 4 .
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Correlation: linear regression is the measure of the strength of the relationship between independent and dependent variables. The formula for the correlation coefficient is
Where: ∑x = the sum of the independent variables: ∑y = the sum of dependent variables; ∑xy = the sum of the dependent and independent variables; ∑x 2 = the sum of the square of the independent variables; ∑y 2 = the sum of the square of the dependent variables; 
RESULTS AND DISCUSSION
A regression analysis approach was conducted on the yearly data consumption in Ogun state for the year 2016 and 2017 which was used to project data demand for 10 future years (from the year 2019 to 2028). This was done using an independent variable (Population) for the year 2016 and 2017, which was also projected for 10 years (2019-2028) using the Malthusian Population Growth Equation.
Using the derived regression analysis equations above, the population and Energy Consumption Demand were projected and forecasted for the period of 2019-2028 and the results presented in Table 4 . The results show a linear increase and the relationship between the projected population and Energy Consumption Demand forecast. The Errors and Percentage Errors for the projected population and forecasted Energy Demand and actual data collected for Ogun State, Nigeria for the year 2016 to 2018 using equation 9 is as shown in Table 5 .
The maximum percentage error on the Energy Demand is 5.98% and the error for the projected error is 0.56%. This shows the reliability of the Linear Regression Analysis approach due to the small percentage error calculated. This model shows the relationship between the dependent and independent variable. The correlation between the dependent variables and independent variables for this study is 0.99, which signifies a strong relationship between energy demand and population.
Conclusion:
This work provides relevant data on the projected population and subsequently the forecasted Energy Demand for Ogun State, Nigeria for 2019 -2028. This study has assisted the Electricity Distribution Institution in making appropriate decisions in providing necessary upgrades to the energy supply so as to meet up with the energy demand of customers thereby resulting in customer satisfaction.
